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We introduce a new and revolutionary way to separate macromolecules. The principle is to use light
to selectively retain some molecules over others depending on their differential interaction with opti-
cal fields. We call the method Photonic Waveguide Chromatography (PWC), as it combines photonic
waveguides and a flow channel that constitutes a ”column” of conventional liquid chromatography. This
presentation will focus on the underlying physics and our current theoretical efforts to characterize the
parameter space of this process: considering both the design of the optical electric fields and the fluid
dynamics needed to effectively separate molecules. This new method has a higher selectivity than tradi-
tional techniques and avoids the problem of fouling. The theoretical separation efficiency and resolution
of PWC will be compared to other chromatographic techniques for various macromolecular and biolog-
ical systems.
